List of
. Phytoplankton Taxa Collected from Par Pond Locations P-I . P-2, P-3, and P-4. February 22,1995-September 25,1996 
I .O Executive Summary
This report describes the results of phytoplankton analyses from Par Pond samples collected between February 1995 and September 1996. The principal objective of the study was to determine the effect of refilling of Par Pond following repair of the dam on the phytoplankton community. Algal blooms are often responsible for fish kills and other detrimental effects in ponds and lakes, and it was postulated that decaying vegetation from formerly exposed sediments might trigger algal blooms that could result in fish kills in Par Pond following the refill. Sporadic algal blooms involving blue-green algae were detected, especially during the summer of 1996. However, the data derived from the study demonstrates that overall, the refilling effort caused no significant negative impact to the pond attributable to phytoplankton dynamics.
Introduction
Par Pond is a reactor cooling impoundment at the Savannah River Site. It was created in 1958 by construction of an earthen dam across the headwaters of Lower Three Runs Creek and used as a cooling pond, primarily for P-Reactor until 1989 when the reactor was shut down. In the spring of 1991, a depression was discovered on the downstream side of the dam and the pond water level was lowered approximately 19 ft. to facilitate dam repair and ensure safety of downstream residents in case of dam failure. Refilling of the pond was initiated in the winter of 1995. Sampling for phytoplankton from the winter of 1995 through the summer of 1996 was included in the monitoring effort to determine the effect of the refill on water quality and aquatic communities. For example, it was postulated that decaying vegetation from formerly exposed sediments might trigger algal blooms that could result in oxygen depletion and fish kills.
..
Methods
Samples were collected bi-monthly from February 1995 through July 1995 and monthly from August 1995 through September 1996. Whole water samples were collected on each date by filling 250ml (or larger) polyethylene bottles dipped into the pond near the surface, The following four locations were sampled: P-I or Par 1T -near the "bubble up" or former "hot" Dam P-2 or Par 2T -near the primary "cold" dam P-3 or Par 3T -in the former intake arm near the Par Pond pumphouse P-4 or Par 4T -located near the distal end of the North Arm Samples were kept refrigerated and in the dark prior to processing at the Par Pond Laboratory. One 50ml aliquot of each sample was preserved with modified Lugol's solution (Lund, et al., 1958 , Vollenweider, 1969 ) and subsequently quantitatively analyzed using an inverted microscope. Another aliquot was qualitatively analyzed using fluorescence microscopy w l d e and Fliermans 1979). Analysis of unpreserved sample material with the fluorescence microscopy technique facilitated the differentiation of phototrophic algal cells from non-phototrophic algal and non-algal particles of similar size and shape.
Non-pigmented organisms (as determined by fluorescence microscopical examinations of non-preserved and gluteraldehyde-preserved samples) including flagellates and other small rod-shaped or coccoid-shaped cells that are sometimes considered to be heterotrophic algae and cyanobacteria were considered in this study to be protozoa or bacteria. Quantitative results are presented both with and without the phototrophic picoplankton (cells <2um) to demonstrate the differences these tiny blue-green algal cells can make in terms of total phytoplankton density estimates and community composition analyses. Cell numbers were counted for all unicellular and colonial algae. Filamentous blue-green algae were counted in units with each unit comprising a 25um length of filament.
Results and Discussion
A total of 107 individual phytoplankton samples were analyzed during the study period. One hundred seventy-three (173) taxa were identified (Table 1) . Seven major taxonomic groups were represented including: Chlorophyta (green algae) (83 spp.), Bacillariophyta (diatoms) (39 spp.), Cyanophyta (blue-green algae) (21 spp) Chrysophyta (yellow-green algae) (1 2 spp), Pyrrophyta (dinoflagellates) (9 spp), Euglenophyta (euglenoids) (7 spp) and Cryptophyta (cryptophytes) (2 SPPh Total phytoplankton abundance (excluding picoplankton) ranged from 160 organisms/ml at Location P-2 on 3/8/95 to 88,318 organisms/ml at Location P-I on 8/7/96 and averaged 8,828 for all samples at all locations for the study period. The densities showed considerable spatial and temporal variation ( Figure I al. 1985) . None of the four locations were consistently more or less populated with phytoplankton than the others. Large peaks were observed in February, June, and August of 1996. These peaks were almost exclusively caused by pulses of two species of blue-green algae, Lyngbya limnefica, and Anabaenopsis seriafa (Figure 2 ).
The Average overall phytoplankton density in Par Pond during this study (8,828) was higher than values { (Le. 3,779 (Wilde, 1983) , and 4,771 , (Chimney et al. 1985) ) reported in previous studies of Par Pond phytoplankton. However, the differences were once again primarily caused by the June, 1996 and August, 1996 pulses of Lyngbya limnefica and Anabaenopsis seriafa (Figure 3) . Lyngbya limnetica was abundant during summer in the previous phytoplankton studies of Par Pond (Wilde 2983; Chimney et.al. 1985) . However, A. seriata was not previously reported from Par Pond on any occasion before or after August 1996. Anabaenopsis seriafa is an uncommon species that was first identified in 1954 (Prescott and Andrews, 1954) in a small Kansas lake where it blomed for two days and then disintegrated. Its one time appearance in Par Pond, while noteworthy, is probably of little ecological significance. Table 2 shows phytoplankton densities at specific Jocations sampled in this study and in a 1984/85 study by Chimney et al. (1985) . Diatoms and cryptophyta were much less abundant in the recent study while green algae and blue-green algae were much more abundant. This indicates likely eutrophication probably emanating from the decaying vegetation that was established during the drawdown and subsequently killed by the refill.
Overall, in terms of numerical abundance, the phytoplankton community was primarily comprised of Cyanophyta, Chlorophyta, Chrysophyta and Bacillariophyta (Table 3) . Figures 4-7 show the temporal and spatial distribution patterns for these four major groups of Par Pond phytoplankton during the study period.
Figures 8-1 0 demonstrate the differences in community characterization at one of the locations based on algal cell counts with and without the picoplankton which can only be detected with high quality microscopes equipped with fluorescence and high magnification (1 OOOX or higher) capabilities. Although the picoplankton are relatively unimportant in Par Pond with regard to total algal biovolume, they greatly influence numerical abundance data.
In conclusion, despite a few pulses of blue-green algae, which were not correlated to oxygen depletion, the refilling of Par Pond had no adverse impact on the phytoplankton community.
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